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Innovation Campus — GRAEF
Planning for the Future of UWM

« 2008 UWM Campus
Master Plan

« Graduate Engineering
Campus in Wauwatosa

* Opportunities for
Synergies with the
Milwaukee Regional
Medical Center

REAL ESTATE



| GRAEF
Project Partners

« UWM Real Estate Foundation
« City of Wauwatosa
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Pre-Development Site —

NE Quad of the MCG

Total Site: 87.1 acres
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UWM Innovation Campus Master Plan GRAEF
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Project Challanges

......

Monarch Butterfly Habitat |
WisDOT Interchange Work | &
We Energies Steam Lines |’

Historic and Archaeological [}
Issues

Milwaukee County Utilities
ATC Transmission Lines

Milwaukee County Parks [\ WD o
Storm Water Management L& 1» © —




Storm Water Management
Challanges

» “Zero Discharge” Design Criteria
* No Open Water Ponds

* No Underdrain Discharge Allowed to Milwaukee
County Parks

Poor Infiltration Capacity
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Green Infrastructure Components

« Twenty Two Bio-Filtration Basins
« Two Areas of Permeable Pavement
 Additional Future BMPs
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Storm Water Management— Existing GRZEF
Conditions
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Basin X-Section

LEGEND

777 stecome ano straw

R ENGINEERED SoIL

GRAVEL STORAGE

; : VARIES
PER PLAN

SEEDING AND EROSION

SEEDING AND EROSION
MATTING PER

MATTING PER
{309/

ENGINEERED SOIL
2.5' TO 3.0' (VARIES)

8"Hx12"W GRAVEL
SURROUND WITH
FILTER FABRIC
(TYP.)

2.0° TO 2.5° FOR GRAVEL STORAGE ZONE (VARIES)
3.5" TO 4.0° FOR CHAMBER STORAGE ZONE (VARIES) GRAVEL STORAGE LAYER

PROPEX GEOTEX 601 FABRIC, TENCATE MIRAFI

4" DIAMETER PERFORATED—F
160N OR 180N, OR APPROVED EQUAL

UNDERDRAIN PIPE

NOTES:

1. VARY DEPTH OF ENGINEERED SOIL LAYER AND GRAVEL
STORAGE OR CHAMBER STORAGE LAYER BASED

SLOPE OF UNDERDRAIN SYSTEM AS SHOWN ON PLANS
AND IN BIO-FILTRATION BASIN DATA TAB

@ BIO-FILTRATION TYPICAL SECTION

N.T.S




Bio-Basin B-4 Plan
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Basin Depth/Storage Calcs

GRAEF

Basin No. A-1 A-2 A-3 A-4
Surface Elev (Ft) 181.5 177.5 173.5 169.5
Surface Area (sf) 347 2081 1860 2375

Surface Area (ac) 0.0194 | 0.0478 | 0.0427 | 0.0545
Bottom Elev (ft) 176.5 172.5 168.5 164.5

Length of Chmbrs

Elevation

Volume (Ac-ft)

195.5

195

194.5

194

193.5




Basin
Depth
Storage
Calcs

180.5] 0.0233
180 0.0204| 0.2347
179.5] 0.0175] 0.1945
179] 0.0146| 0.1584
178.5] 0.0117] 0.1260
178] 0.0088] 0.0972
177.5] 0.0058| 0.0717
177 0.0029] 0.0645
176.5 0] 0.0573
176 0.0502| 0.2122
175.5 0.0430|] 0.1754
175 0.0358|] 0.1424
174.5 0.0287] 0.1130
174 0.0215| 0.0869
173.5 0.0143| 0.0640
173 0.0072| 0.0576
172.5 0l 0.0512
172 0.0448| 0.2643
171.5 0.0384| 0.2199
171 0.0320] 0.1796

GRAEF
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Blo-Basin System A

REAL ESTATE



Basin Underdrain
Depth/Discharge Calcs

GRAEF

Basin No.

Bottom Elev (Ft) 176.5 1725 168.5 164.5 160.5 155.5
UD Invrt Elev (Ft) 178.5 174.5 170.5 166.5 162.5 157.5
Surface Elev (Ft) 181.5 177.5 173.5 169.5 165.5 160.5
Weir Elev (Ft) 183.5 179.5 175.5 171.5 167.5 162.5
Berm Elev (Ft) 184.0 180.0 176.0 172.0 168.0 163.0
Ovrflw Width (Ft) 4 4 4 4 4 12
Outlet Diam (In) 4 4 4 4 4 4
Outlet Length (Ft) 12 20 14 24 22 30
H at Surface (Ft) 3 3 3 3 3 3

H at Weir (Ft) 5 5 5 5 5 5

H at Berm (Ft) 5.5 5.5 5.5 5.5 5.5 5.5
"Kk" 3.619333 | 3.619333 | 3.619333| 3.619333 | 3.619333 | 3.619333
Q at Bottom (cfs) 0 0 0 0 0 0
Q at UD invrt (cfs) 0 0 0 0 0 0




Basin Infiltration Calcs GRAEF

Basin Infiltration Rate Infiltration Rate Basin Area Constant Infiltration
(in/hr) (ft/sec) (sqft) (cfs)

A-1 813 3.00926E-06 847 0.003

A-2 0.13 3.00926E-06 2080 0.006

A-3 0.03 6.94444E-07 1859 0.001

A-4 0.03 6.94444E-07 2375 0.002

A-5 0.03 6.94444E-07 3640 0.003

A-6 0.03 6.94444E-07 4689 0.003




Basin Elevation Data GRAEF

BIO-FILTRATION BASIN DATA
ELEVATION - FEET
ENGINEERED | STORAGE
BASIN SOIL LAYER
SYSTEM | NO. [BASINTYPE|SURFACE | (BOTTOM) | (BOTTOM) | BERM |OVERFLOW| TYPE
GRAVEL MAX: 178.75
A A-1 181.50 176.50 184.00 | 183.50 WEIR
STORAGE MIN: 178.50
GRAVEL MAX: 174.75
A A-2 177.50 172.50 180.00 | 179.50 WEIR
STORAGE MIN: 174.50
A ag | SPAVEL | yongg |MAKIAR] s 176.00 | 175.50 WEIR
STORAGE ' MIN: 170.50 ' ' '
GRAVEL MAX: 166.80
A A-4 169.50 164.50 | 172.00 | 171.50 WEIR
STORAGE MIN: 166.50

a2 p
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Storm Tech ® Chambers GR&
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2" STONE:
_
o @ CHAMBER STORAGE CROSS SECTION
N.T.S.
SEEDING_AND STRAW
PER
G
ENGINEERED SOIL
o

PR

2" STONE—

OPEX GEOTEX 601 FABRIC, TENCATE MIRAFI (160N OR 180N), OR EQUAL

ENGINEERED SOIL
INSPECTION PORT —
CENTER IN EACH

FINISHED GRADE CHAMBER ROW

BIO—-FILTRATION BASIN
ENGINEERED SOIL ZONE,

SEE DETAIL
coty/

STORMTECH ENDCAP

2.5' TO 3.0' (VARIES)

6" TO 12" (VARIES)

4" DIAMETER PERFORATED
UNDERDRAIN PIPE WITH
8"H X 12"W GRAVEL.

SURROUND WITH FILTER =] Tl
FABRIC T L LI
Eml— T T
o] e} o] ol ol
2" STONE—{ 3
=
2 32
STORMTECH—— 9
SC—-740 R
CHAMBER, Q.
OR EQUAL Dol FBZSeNd FOTS G TR C IR0 I RO I~ (RO (o~ TR
10.5" 9" 51" |1o.5'1
27 STONE TP, P G

CHAMBER STORAGE CROSS SECTION

N.T.S.

BIO—FILTRATION BASIN
ENGINEERED FILL ZONE,

e

PROPEX GEOTEX 601 FABRIC
TENCATE MIRAFI 160N OR 180),
OR APPROVED EQUAL

B

2.5 T0 3.0' (VARIES)

6" TO 12" (VARIES)
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Infiltration Chamber Installation
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Storm Tech ® Chambers GRAEF

LENGTH PER PLAN

N

i 4" UNDERDRAIN (TYP)

) ) STORAGE CHAMBER DATA
; BASIN | TOTALLENGTH OF STORAGE
y i 5 ( TYP ) NO. | GHAMBERREQUIRED (FEET)

\ .‘u B4 897
| o
‘ —PREFABRICATED = —
/ END CAPS .
/ \ c4 1015
‘/“?} cs 918

| cs -
HIEE)

\ \ INFILTRATION

\—PREFABRICATED
END CAPS CLEANOUT

CHAMBER STORAGE PLAN VIEW

N.T.S.

IDTH PER PLAN
N N o N

\\\\

\__ UNDERDRAIN CHAMBERS
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Infiltration Chamber Installation




Underdrain Clean-out GRAEF

A ™.
-4 pyvC 4
~LONG RADIU
g
— 4" UNDERDRAIN —~ 4" UNDERDRAIN

/ /

EJ LQ L\(j

IN-LINE CONNECTION END-LINE CONNECTION

NOTE: USE 6" PVC CLEANOUT FOR 6" HDPE
UNDERDRAIN COLLECTORS IN BIO—
FILTRATION AREAS D AND E.

N.T.S.

@ BIO-FILTRATION BASIN CLEANOUT DETAIL
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Geotextile and Underdrain with Cleanout
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GRAEF

Basins in Various Stages — June 2013
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asin Overflows and Pads GRAEF

L 2.0 4 2.0 V
2 FILL WITH
5 55 AZ STONE
TOPSOIL
e
p “
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7”:1“:{[&% T Iﬂﬁ@ I COMPACTED
Uﬁiﬂ-—,—@%_ 7 == ﬂ_q- = SUBGRADE OR
6—INCH PRESTO GEOWEB ENGINEERED
LULAR CONFINEMENT SoiL

CELl

SOIL STABILIZATION SYSTEM—
ANCHOR PER MANUFACTURER'S
RECOMMENDATIONS

NOTES:
1. LENGTH PER PLANS

BIO-FILTRATION GEOWEB OVERFLOW WEIR

N.T.S.

8

6—INCH PRESTO GEOWEB

CELLULAR CONFINEMENT

SOIL STABILIZATION SYSTEM-— FILL WITH
ANCHOR PER MANUFACTURER'S A2 STONE
RECOMMENDATIONS

i1=]]

T

|
TOPSOIL OR
ENGINEERED TO

COMPACTED
SUBGRADE OR
ENGINEERED SOIL

NOTES:
1. LENGTH PER PLANS

N.T.S.

@ BIO-FILTRATION GEOWEB STORM SEWER PAD
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Basin C-3 - 2018
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GRAEF

Final Restoration
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Basin E-2 - 2018




Echelon — Permeable Pvmnt GRAEF

— GR"EF

N b - — -
‘ —— -

e -

-~y Sg g & o :-‘ : ‘

Echelon




Echelon Campus GRAEF
Permeable Pavement
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&
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Echelon Campus GRAEF
Permeable Pavement X-Section

CRUSHED GRANITE STONE IN PAVER JOINTS, SEE WRITTEN
ADJACENT TURF SPECIFICATIONS FOR SIZE

PERMEABLE CONCRETE PAVERS, 3 §" (80 mm)
THICK MIN. SEE WRITTEN SPECIFICATIONS
BEDDING LAYER, 2" ASTM NO. 8 STONE

BASE LAYER, 4" ASTM NO. 57 STONE

BASE LAYER, MINIMUM 15”7 ASTM NO.2 STONE
CONCRETE HEADER
ADJACENT
ASPHALT
C905 / ROADWAY
SRR

GEOTEXTILE SEPARATION
FABRIC (TYP)

|

I CONCRETE CURB AND

I GUTTER — SEE ROADWAY
| PLANS (TYP)

€

- T

0.6% MAX.-SLOPE | TO
|- UNDERDRAIN (TYP)

W 3

N \PERMEABLE SUBGRADE.
6" DIA. PERFORATED SCHEDULE 40 PVC DISCHARGE PREPARE ACCORDING TO
PIPE. CENTER ON IN—LINE INLET STRUCTURE. SEE RECOMMENDATIONS IN
UTILITY PLANS (TYP.) GEOTECHNICAL REPORT.

TYPICAL SECTION - PERMEABLE CONCRETE PAVERS AT
e ASPHALT ROADWAY PAVING
REFER TO SITE LAYOUT PLAN FOR LOCATION




Echelon Campus GRAEF
Paver Installation — Not per Plan




Echelon Campus GRAEF
Paver Layout Plan

PARTIAL 6" X 6"PAVER ALONG QUTSIDE EDGE OF PAVER FIELD WHERE NECESSARY

g OFFSET PANELS 6" - TYPICAL
I / HAND-SET PAVER TO STICH PANELS TOGETHER

S
111 I i
. O ] | E1a b 15
E 1 A
:
JE | Sl Ao Ay
T
"3 1] 18 | Ad fajo |
= COORDINATE CONCRETE HEADER OR
. 2 |I I A‘HI A-12 I A-13 ADJACENT CURB AND GUTTER LOCATION
© = WITH PAVER CONTRACTOR.
1 | Al o TV Ts
L] 117s B B3]
W _— —_— Sl D 5 NOTE:
HE32 B i SEE WRITTEN SPECIFICATIONS AND
Jgg P I : MANUFACTURER'S INSTALLATION
ES 1 ey W Bl7 INSTRUCTIONS FOR MORE INFORMATION
1 = e ON LAYING PERMEABLE PAVERS.
111 —1sp | ed [do 7
| 2-0" | 2-0" I
B MACHINE LAYED PANEL e MACHINE LAYED PANEL =

@ TYPICAL PERMEABLE PAVER LAYOUT PLAN

REFER TO SITE LAYQUT PLAN FOR LOCATIONS.
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Permeable Pavers at Echelon Campus
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ABB Building and Parking Lot aqRraEgfg
Permeable Pavement
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ABB Parking Lot
Permeable Pavement
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AB

B Parking Lot

GR

Permeable Pavement X-Section

PERMEABLE PAVEMENT
PAVEDRAIN PAVER BLOCKS
SEE SITE PLANS FOR LOCATION

WASHED DENSE GRADED
BEDONG COURSE ( to 1"

GRADATION;
PARKING
LOT 1SLAND WASHED STONE
\ STORAGE LAYER (2-3"
- GRADATION)

ENCASE TME BOTTOM AND SIDES OF THE T
STONE AREA IN GEOTEXTRE FABRIC. |

8" PERFORATED SCHEDULE 35 PVC PWPES
AT 0.50% SLOPE. SEE SITE UTILUITY PLAN
FOR LOCATIONS AND WVERT ELEVATIONS

STONE STORAGE LAYER SHALL EXTEND 4"
AT
SITE UTRITY PLAN FOR

s:mw THE NV(RY or THE DRAN
THE STRUCTURE,
LOCATIONS AND mv:m ELEVATIONS

NOTE 1:  DIMENSIONS, ELEVATIONS, AND INVERTS VARY, SEE SITE PLAN, SITE GRADING PLAN,
AND SITE UTILITY PLAN

NOTE 2= GEOTEXTILE FILTER FABRIC TO IIET THE SPECIFICATIONS OF WISCONSIN STANDARDS
AND SFECIHCATI IS FOR HIGHWAY AND STRUCTURE CONSTRUCTION, SECTION 645.2.4,
SCHEDULE TEST B, 2003 EDITION OR ECUIVALENT APPROVED BY AOMINISTERING AUTHORITY.

TO BE NEEDLE PUNCHED GEOTEX 451 BRAND OR EQUIVALENT.

NOTE % CONTRACTOR TO PHOTO DOCUMENT THE INSTALLATION OF ALL SUBGRADE
COMPONENTS.

- 60" STORM CATCH BASIN
SOUD COVER, REFER TO UTWITY
PLAN FOR SPECFIC FRAME AND
GRATE
SEE DETAL 23 & 24/C109
RiM ELEVATION VARES ey 777,

12" PIPE TO BIO-RETENTION SYSTEM.
SEE SITE UTILITY PLAN FOR
LOCATION AND INVERT ELEVATIONS

6" STORM CLE

Cove 10 6 BURED BY ek

REFER 10 UTUTY PLAN FOR M
ELEVATIONS

SEE DETAL 29/C111
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| GRAEF
Perm. Pavers - ABB Parking Lot




Future Parking Structure with
Underground Storage




GRAEF
What Made This Project "Unique”

« Massive Amount of Stakeholder and Agency
Coordination

 |ntegration of Habitat Preservation with Development

* |Implementation of “Zero Discharge” Storm Water
Management System

* Public-Private Partnership Between Wauwatosa,
UWMRF, and Developer to Work Through Issues
Together and Get Things Done
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